(19) ittjMa«Br*r« 



(43) BR*4*IMB 
2005 ^10 ^6 B (06.10.2005) 




PCT 



II I II III I II I I II II 1 1 1 II I II 1 1 III 1 1 1 1 1 III II 1 1 III 

(io) bk*4*im«# 

WO 2005/092195 Al 



(5i) mmmftm 7 : 

(21) BRBfUliS-^: 

(22) BRRUHB: 



(25) 



COWlI 



(26) BRR^MOVfS: 



A61B 6/03 



PCT7JP2005/005972 



2005 ^.3 R29 B (29.03.2005) 



(30) ffiSfelff^— £: 

*$M2004-095887 2004 ^3 ^ 29 S (29.03.2004) JP 

(71) UIBA( r *B*B*<±XO)tiSB»colxT;: *fe±Lfri& 
J£AttWHftE^»'&W3SHr (national institute 



OF RADIOLOGICAL SCIENCES) [JP/JP]; =r 2638555 

TSEW^airfTfll^E^jiiizgTB 9 s i chiba (jp). 

(72) 56l|fl#; 

(75) ^#/Ui|ffiA(*BfCOlNTCD^: m (MORI, 
Shinichirou) [JP/JP]; T 263 8555 =F ^^^F^rtTfl^lE:/^ 

JiieaTg 9i i «ShAfrttftAlkltttB¥tt««FX 

Bf Chiba (JP). j&H Kl£ (ENDO, Masahiro) [JP/JP]; 
T2638555 ^ Sg»T3Smill*B^JI|IZgT S 9# 1 * 

a±LfrB:>£ Aftat«E3MS^fflSS»rrt Chiba (JP). 



(74) ttIA: iliS (ISONO, Michizo); T 1020093 Mtfi 

!»HBM#8tiS«**»r«;tt Tokyo (JP). 



(54) Title: HEEL EFFECT CORRECTION FILTER, X-RAY IRRADIATOR, X-RAY CT APPARATUS, AND X-RAY CT IMAG- 
ING METHOD 

(54) t— ;uJft*«iE^-f xl&mMMs x«CT8Batfx«CTS«sa 



IT) 

ON 



ON 



IT) 



o 




1 X^CT^t 



ioxttnlt&B 

12 nijy--? 




14a flS 
14 t-JUjft**SiE7-f;^ 



20 tttt^a 



11b. ..CATHODE 

a...THERMOELECTRON BEAM 
1 1a. ..ANODE (X-RAY SOURCE) 
1... X-RAY CT APPARATUS 

b. ..BEAM IRRADIATION AXIS 
10... X-RAY IRRADIATOR 

c. XR X-RAY BEAM (X-RAY BEAM IRRADIATION AREA) 
12.. .COLLIMATOR 

13b... FLAT SURFACE 

13.. .WEDGE FILTER 
13a ...CURVED SURFACE 
14a. ..CURVED SURFACE 
14C...APPEX PORTION 

14 . HEEL EFFECT CORRECTION FILTER 
14b... FLAT SURFACE 

S... IRRADIATION AXIS 

H . SUBJECT PERSON (SUBJECT BODY) 

B...BED 

d. .. DIRECTION OF BODY AXIS 
20 . SENSING MEANS 



(57) Abstract: The nonuniform irradiation intensity distribution 
of an X-ray beam caused by the heel effect is made uniform to 
prevent excessive exposure of the subject. In addition, the quality 
of image of the image data collected by an X-ray CT apparatus 
is made uniform along the body axis and made better. An X-ray 
beam is generated by applying a thermoelectron beam to an an- 
ode from a cathode. The generated X-ray beam is applied to the 
subject. The X-ray beam emitted from the anode is diverged in 
the direction of the body width of the subject and in the direction 
of the body axis into a fan shape by the heel effect, thus form- 
ing an X-ray beam irradiation area. The thickness of a heel effect 
correction filter is determined so that the filter uniforms the X-ray 
intensity angle distribution which is nonuniform in the direction 
of the body axis of the subject in the X-ray beam irradiation area. 
The thickness is determined by using a predetermined calculation 
formula. 
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W£74>^$ 1 4b 9 J74A'9 1 3 b&—fcXl&J$'tZ> 0 

XR&mM1r%m^ fc— /v^^:^J:§x^mxR(DX^5M^S^(7)^^— 
[0060] ££>^ ^0^ot-/v^MiE^/v^i4 ) i5fcj\ ^M^U;3l¥«gc#T 

^x^mbwmm^^ta^titco 
[oo6i] m^, xmcTmmnz^^xxmMiiafrhmM^tizxmjfcxR^ j£^<d^ 

xa^^^fit-efcoT, f^^o^fetaot, mM^n^xBMxRO)^ 

&¥M^z>7^/i<-?(Dm&xm$t&thz>^<Dxhz> 0 

[0062] *fif^[Cj:5IS(Dg*, ^^O^^^^^/V^O^-^SfflbytX^^lt^ 

m—x&zz.b&&w,£tix\^fc 0 m^xfe, xmmMmm^m^x, mm.ts*iz><n 
Bj&com$ji^^^ty—x&%~b(D^m&^mi^xn, mm^-th^x^^ 
[oo63] miK^tcxoK, *mmi&m<DxmmMmw:io^ mmcxmu) na^mm 
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[0064] ;£H«^g<Dfc— /kgfi^;MiE7^/^14{i, XmMllafrhmM^tl&XmJ&XR 

bm^ir^m±-x:(Dmm^/^^. m<^^—Kir^b^X^^ 0 

, X|!|j£XR^3;tL3{£V ^^/!^<DX$|{»il3l£tU XMiMXR(D^/P^^i 

dm^*^im^7hi-&fcfrb^x.hn&o wz$ifoH\z.AMi-z>xm<vm%h^ 

m*fi-^x^(D||^j^/k^(D^3t^/jN$<^§ o r<D£5&t— /v^MiE^/i^ 

(Dr—^-7r^Y(Dm^w>^. m&r— poms ^^o^ 
&wm~r%^b\^x, mm\^±^:i^mmi.xhx^\ 

t-«il7^ 1 4£— $c6D*j$cot co £ Lfc #s , ^##J b 
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[0067] K—/i'^&ffijE7j/is?&mfe^fafcm^*/^&^—K^%mMz.$. 

^a7)5Efi|^^$^V^r^7)^^ 0 Hot, ^mM^M(D\i—/^^miE^4^ 
[0069] i(Di5^H^J^/^^(ft<^ i o^j— fcU ^r^hSr<S^i~5^V> 

20^«^Bi:|E|^b^V^Vhy-^^*^^T*5f9, «^Bt31^fc^»^#H 
(DX^MllaT7j(D^cW^^B^Wc^^-frSo ^^^M-CX^Mlla^^X^m 
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0 =iy^— #12<DMnUl2aK£V)mMffim&fflm£nftXMMXRfe, &h\ZM—;V 

[0070] ^_h, ^mm^mmmm^^xnmvftTbK ^mmi-immmm^miatmm 
%mmz.^^xh&Rx^Z)h(Dxfoz> 0 

^-lt^^^^v ^ig-eBag^-ob, itfflv^5^i^^5 0 
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[0072] <MMW1> 

££-e, x^cT^gi^^256^ijcT, i20kv, m^mv^y^&mw xm^&n 

[M 

1(0) = -1O.8tan 2 0 +0.9tan 0 +0.97 

( — 6. 560< 6 ^5. 426 . 6 : degree) 

1(0) = 2124tan 2 0 +3990tan 6 +17.56 

(5. 426< 0 ^5 899 % 6 :degree) 

(xC6) 

X^^S»Imax^rlOO%, Imin^74%£bfc 0 

^<D^^\ /VStl^MiE^7^14(Dj?$^X^^i!i*cOS#« N Ell0cDj:5^SiJ 
I=EXP(-0. 13x) (s£7) 

o 

L ( 0 ) =7. 67n (1(0) /74) (^8) 
a ( 0 ) £sj<:#>5 0 ^<£><t^\ FCD = 600mm, FFD = 40mm, £L7c 0 
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[0074] ^mmm^m ^ t-;^*iE7^(i, tff|EbfcH3l(D^|fe^S^V > 
TO 1 3b£ ^ ^£^fc^-efe§ 0 

^/v^l3^tL-€^xBllt-^-rx^CT^l^ir5/hLT, TfE^fNffi^ff ofc 0 

[0075] [Hlft^] 

120kV, Wm^t200mA(D^#-e|&[i:T77^X^^mttL^ frttilfcfrftfci&o-r 

mm^tix\^mwc(D^m^x^xxm^&^m^fc 0 tktama^ 2. 8mm 

(»t^)X2. 8mm(^iI^^])X2. 7mm0¥£;<7 ft) ^ttM^fc^Si P 
IN y^h^^T— }<Mmt(%kte*b^M±, S2506-04)^V^c o 

[0076] [^^fjzc^/V^] 

X^^/^jt^fcoT, ^3fe^(D^fe^j;o-C, MM^tLSX^m^^M^^ 
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[0077] [pMfcT*— 

m&r— X&CrrmmikL,X256mCT&m\\ W*J±120kV, ftl200 

^titcCTyr>h^M^ir^tKX^xm.n^tc 0 M^M%kb\Ji.CT7T^YMz. 

fiJ\ iS^^h^M^ftffi^T^b^ (Phantom Laboratory^ Catphan 500) £r 
, 40mm^*5V ^Ttt^ttfcH^'X— V ^TfPtt?rffofc 0 

[0078] mi i iftfi^^aijfejtmsr^rig-cfcSo an mm^xm$&, 
mmi^mm^^mmmmmti^mmt(D^u^hmmm^-. mmm&+x 

5&mmisfzm& (mtp-vte. hec wed ge i:iE«) , msu*, it^wa^i^ 

/V^(D^^igffib^^(m^-e«, Conventional Wedge^fB^) <DBM^^ 
1 . O^b^^cDtS^fft-lr^bTV ^ 0 

m^BAhit^mKit^x2o%mr^^t^x^tcmiiK^^x^ mmit 
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[0079] gii2{*, m^}^/^(Dm^^^irmxhox, (a) m*M.mw^yV7j 

[0080] ®13te\ iif^LfcCT^r^h^^®^— ?Xh& 0 0131^^51^ It&fflX 
Bfc8] 

CTffi = ^~^water xl0Q() [HU] g } 

^ water 

water 
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JttSE^J(D#:ttlft^[^^g-40mm^40mini:SrJttSSi-S^. 

x%% 0 

-a\ mi^— ^(Dmn^^m^K^-t^mi-^ir^t^x^tv^j}^ 

^i-^t— 7VifiE7^/V^iLt, 09*. tf* 32, 40, 64, 124^J&£\ 32^lJ^_h 
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m^mm 



en 



N If *— ^ 



xnsts^i mftin KXoxmmmm^m^ & t w*zirz> wmu^ mmmn 



;$ s ffifE|IJIS{ifit7!>^^<^x$^;^ 

[mi] 



[2] 



[3] 



/ \ 

1 

y 

\ / 



FFD 



L( 0)cos 6 
(FCDtan 0-L( 6 )sin 0 ) 



(5£D 



FCD 

(6^| =j->7>?% I ) 



/ 
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